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Tables
1-5

Stock assessment studies require estimates of (1) certain factors that
cause changes to the stock and (2) other life history parameters. The purpose
of this paper is to compile such data, specifically, published estimates of
von Bertalanffy growth parameters, instantaneous mortality coefficients, length-
weight relations, fecundity, and size at sexual maturity of tunas including

albacore, Thunnus alalunga; bigeye tuna, T. obesus; northern bluefin tuna, T.

thynnus; southern bluefin tuna, T. maccoyii; and yellowfin tuna, T. albacares.
Because of the commercial importance of tunas, there is now a large
accumulation of information on the biology of these species; however, the data
available on each individual species were not equal in volume and information
on some species were not as plentiful. Although a rigid set of criteria was
not followed in compiling the data, generally, more recent data and those data
that appeared "reasonable," in light of available biological information on the

various species, were selected for inclusion.

LENGTH~-WEIGHT RELATTIONS

Numerous length-weight relations of albacore, bigeye, northern bluefinm,
southern bluefin, and yellowfin tunas in the form, W = aLb, where W is weight
in kilograms, L is length in centimeters, and a and b are estimated parameters
are available (Tables 1-5). In many of the equations computed by the various
authors, the length and weight units used varied. For ease of comparisom, all
the equations that required it were recomputed in terms of kilograms and centi-
meters.

Many of the predictive regressions that have traditionally been used to
relate length and weight in fishes are in some degree inherently biased {Beau-
champ and Olson 1973; Ricker 1973). Ricker (1973) pointed out that a functional

regression is more appropriate even for the purpose of prediction and Beauchamp
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and Olson (1973) noted that the logarithmic transformation to linearize data
used by many investigators introduces an inherent bias. As far as T know all
the length~weight relations in Tables 1-5 are uncorrected predictive regressions

Footnote  except that for the South Pacific albacore computed by Yong.1
1

VON BERTALANFFY GROWTH PARAMETERS

Estimates of von Bertalanffy growth parameters for the five species of
Tables tunas reported on here are numerous in the literature {(Tables 6-10). These
6-10 estimates are available from growth studies based on scale, otolith, and
vertebra reading methods, tagging experiments, size-frequency analyses, and
varying combinations of the different methods. The growth parameters were
either estimated by the original author or by other investigators using data
avajlable in the literature (e.g. Shomura 1966).

1, estimates for albacore (Table 6) range from 104.8 to 146.3 cm. These
estimates can be compared to the observed maximum size of albacore, 120-124 cm
reported in the literature (Otsu 1960; Miyake and Hayasi 1978). Murphy (1977)
stated that L_ is an estimate of the mean maximum size and that "therefore the
largest observed fish should be at least slightly larger than the estimated
mean maximum size, if the growth equation is to be regarded as realistic."”
Using this criterion of the reasonableness of the L estimates, any estimate
greater than about 124 cm for albacore would be unreasonable or unrealistic.

Estimates of I for bigeye tuna range from 183.0 to 338.53 cm (Table 7)
as compared to observed maximum sizes of 190-198 cm (Shomura 1966; Miyake
and Hayasi 1978). For northern bluefin tuna L estimates range from 277.3 to
437.46 (Table 8): the observed maximum size is over 300 cm (Miyake and Hayasi

1978). The L estimates for southern bluefin tuna are 180.8 to 222.5 cm and

the maximum observed size 188 to 230 cm (Murphy 1977; Miyake and Hayasi 1978),
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and for yellowfin tuna, 150-307.9 cm (Table 10) and 190 c¢m (Miyake and Hayasi

1978), respectively.

INSTANTANEOUS MORTALITY COEFFICIENTS

Estimates of instantaneous mortality coefficients (M = natural, F = fishing,

Z = total) are available in wvarying numbers for all the tuna species under

Table 11 consideration (Table 11). Tt appears that more estimates of mortality rates
are available for albacore and yellowfin tuna than for other tumas. However,
some available estimates in the literature may have been overloocked.

Murphy and Sakagawa (1977) made a review and evaluation of available
estimates of tuna natural mortality rates. The two criteria they used to make
their evaluations were (1) how closely the assumptions needed to derive the
estimates were met and (2) whether the estimates agreed with other estimates
available for the same specles, When comparable mortality estimates were
unavailable or few, they used the axiom that long-lived species have low
natural mortality rates and short-lived species relatively high mortality
rates in making their evaluation. They concluded that the most reasonable
estimates of M for albacore were between 0.2 and 0.4; for bigeye tunma, in the
lower portion of the range 0.35 to 0.73; northern bluefin tuna, 0.1 and 0.2;

and yellowfin tuna around 0.8.

FECUNDITY AND SEXUAL MATURITY
Estimates of fecundity are available for all the tunas under consideration
Table 12 (Table 12). However, as far as I could determine, size at first spawning
information for northern bluefin and southern bluefin tunas was unavailable
in the literature. Baglin (1976) indicated that there still are questions on

the actual age of maturity of northern bluefin tuna in the Atlantic.
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Table 4.~-Length-weight relations (W = aLb) of southern bluefin tuna.

Length (L) is in centimeters and weight (W) in kilograms.

Size range

Area (cm) a b Source
Australia - 3.13087 x 10~° 2.9058 Robins (1963)
Southeastern Indian Ocean - 1.01625 x 1075 3.115 Shingu (1970)

Southwestern Pacific Ocean - 9.4624 x 107° 3.120 Shingu (1970)
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